4-halo-3-hydroxyanthranilic acids: potent competitive inhibitors of 3-hydroxy-anthranilic acid oxygenase in vitro.
The mechanism of action of three potent inhibitors of 3-hydroxyanthranilic acid oxygenase (3HAO), the enzyme responsible for the production of the endogenous excitotoxin quinolinic acid, was examined in vitro. Using either liver homogenate or purified 3HAO, and following the rapid synthesis of the immediate enzymatic product alpha-amino-beta-carboxymuconic acid omega-semialdehyde spectrophotometrically, 4-halogenated (F, Cl, Br) 3-hydroxyanthranilic acids were found to inhibit enzymatic activity in a reversible fashion. Because of the very tight binding of the drugs to 3HAO, reversibility was detected only after warming the protein-inhibitor complexes at 37 degrees. Further studies showed that enzyme inhibition was competitive in nature (apparent Ki values: 190, 6 and 4 nM for the F-, Cl- and Br-compounds, respectively), and suggested that the drugs are metabolized by the enzyme. Specific, reversible, and tightly binding 3HAO inhibitors can be expected to become valuable tools for the study of quinolinate neurobiology. The drugs could also be of interest for the diagnostics and therapeutics of brain diseases which have been speculatively linked to a pathological overabundance of quinolinic acid.